Analysis of complex polymers by multidetector field-flow fractionation.
Field-flow fractionation (FFF) is a powerful alternative to column-based polymer fractionation methods such as size-exclusion chromatography (SEC) or interaction chromatography (IC). The most common polymer fractionation method, SEC, has its limitations when polymers with very high molar masses or complex structures must be analysed. Another limitation of all column-based methods is that the samples must be filtered before analysis and shear degradation of large macromolecules may be caused by the stationary phase and/or the column frits. Finally, the separation of very polar polymers may be a challenge because such polymers interact very strongly with the stationary phase, causing irreversible adsorption or other negative effects. This article reviews the latest developments in field-flow fractionation of complex polymers. It is demonstrated that some of the limitations of column-based chromatography can be overcome by FFF. When appropriate, results from column-based fractionations are compared with those from FFF fractionations to highlight the specific merits and challenges of each method. In addition to the fractionations themselves, various detector setups are discussed to show that different polymer distributions require different experimental procedures. Examples are given of the analysis of molar mass distribution, chemical composition, and microstructure. Advanced detector combinations are discussed, most prominently the very recently developed coupling to (1)H NMR. Finally, analysis of polymer nanocomposites by asymmetric flow field-flow fractionation (AF4)-FTIR is presented.